Regulation of the genes for insulin-like growth factor (IGF) I and II and their receptors by steroids and gonadotropins in the ovary.
Insulin-like growth factors (IGFs) I and II are two single-chain polypeptide hormones that are structurally related to each other and to proinsulin. Among the large number of growth factors involved in ovarian physiology, IGF-I and IGF-II are considered to be important progression factors for ovarian follicular development. To explore the ovarian expression of IGF-I, IGF-II and their receptor genes, a solution hybridization/RNase protection assay, was used. IGF-I mRNA was seen in the granulosa cells, and IGF-II mRNA in the theca-interstitial compartment. To study the hormonal regulation of the IGF-I and IGF-II gene, immature (21-day-old) hypohysectomized rats were treated with FSH (10 micrograms/day), GH (150 micrograms/day) and diethylstilbestrol (DES subcutaneous implant/5 days). Estrogen differentially regulated ovarian IGF-I and IGF-II gene expression. In concert with GH, estrogen up-regulated ovarian IGF-I mRNA, but significantly decreased hepatic IGF-I gene expression. Both IGF receptors (type I and type II) as well as the insulin receptor gene, were expressed in both ovarian cells. The expression of the type I IGF receptor gene (but not the type II IGF gene) was up-regulated by FSH and estrogen in vivo. In conclusion, these studies may serve to better understand the auto paracrine role of IGF, and their receptors in the pathophysiology of follicle recruitment, oocyte maturation and potentially embryo development.